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Vice President’s Comer

I"m sorry to report that a close friend of Grep’s had a serious injury a few
wieks ggo, #nd he's had his hands full helping during her recovery (which
will be long, but 15 going well so far). As a result, Greg has asked me to
Fill in for him in this month™s colemn. Pm happy to do that, but first T want
{0 pass along TAPR s best wishes and prayvers to Laura.

There’s a lot going on at TAPR these days  First and foremost,
Hamvention 15 coming up in 4 fow weeks and we're geting ready for the
usual hectic weekend. Thursday evening is the TAPR board meeting, held
at the Raddison hotel. All members are welcome to attend

Friday morning and early afiemoon is the TAPR Digital Forum. Note
that the lime 15 & bit different this year: 10:00 to 1:45. The room is yet to
be announced. Here's our schedule of speakers:

100000 - 16:05 I ctien John Ackcarenn MELR
1005 - 1030 TAPR Mit/Projects Eegy Eoress VWOEVIY S Bibke NIHER
1030 - 1045 Rgdatory Ismes D\ Hercichs \WBBCEP

1045 - 1130 Snreed Specim Tormht et NEEFEch Stickiand MELIEN
1130 - 1200 PS5 Projerts, Steve Binke NPHPRTam Ciak WA
1200-1215 SREAK,

12151245 .. L AR5 Jabt Ackerrenn NELR

1245-1345  APRSLUpdEs Bcb Eruringa VWEAPR/Nark Sproul KECHCY

Look for TAPR at these Upcoming Events
May 1517, 1898 Dayton Ham\ention

Sept, 2527, 1828 AREL & TAPR Digital Communications Conference
- Chicago, lllirois

Fackel Stutos Reister
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President's Comer, confinued...

Then, at 7:00 PM Froday will be the 4th annual
Packet* BASH, co-sponsorcd by TAPR and the Mianu
Valley FM Associgtion, There are more details about the
BASH elsewhere in this issuc — I hope to sce many of
you there; it's a great time.

Az usual, the TAPR booth will be the hub of our
activities, and we’ll have the latest kits available. More
Hamvention info is available at
httpu/fwww. lapr.org/aprhimiiday ton himl,

Speaking of kits, TAPR has a lot of projects in the
works. The DGPS (Differential GPS) Reference Station
kit made it from idea to product in record time, and we've
already shipped quite a few units. If you're not familiar
with DGPS, 1t"s & way (0 mmprove the accuracy of a GPS
receiver down to about 10 meters or so. Commercial
DGPS svstems cost thousands of dollars: the TAPR
solution is less (han $500!

The DGPS signals can be transmitied from the base
station via ordinary packet nudio equipment, and all (ke
user needs is a IMGPS-capable GI'S receiver (most are), a
THNC, and a mdio — basically the same equpment a
mobile APRS user might already have. In fact, the DIGPS
signals van share the frequency with APRS aclivity, The
DHEPS kit is the basis of a great club project —one DGPS
beacon can serve 8 whole community of APRS users.

On other fronts, the TAPE. Spread Spectrum radio team
is conlimuing their work, and the radio (deseribed in PSR
#68) is moving closer to reality. This is exactly the kind
of project that shows TAPR’s walue to the amateur
community. We're desipning & radie system that
levergges existing technology, but is designed with the
needs of ham radio operators in mind, In mmge and
QRM-resistance it should beat any other 900 MHz spread
spectrum system that's commercially available, and will
open the'door to the next generalion of amateur digial
networking,.

Another project pearing completion is the EVM
Interface kit. This is an example of TAPR providing a
product that may not be scxy, bul 15 delintiely necled.
Hundreds of people bought the Motorola DSP (Digital
Signal Processor) EVM (evaluation) hoards through
TAPR, and lots of ncat softwarc has been wnitten to use
those boards as packet modems, aundio spectrum
analyzers, and other neat things, The one drawback o the
EVM boards is that they don’t have either an enclosure
or an casy interface fo radios. The Inferface kit solves
these problems. It provides a “backplane” mlerface Lo
link the EVM hoard to two radios. [t also provides
front-pancl LED indicators and other useful functions, In
addition to the Interface kit, TAPR wall also be providing
an coclosure (0 hold both (he backplane and the EVM
itself.
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TATR iz always interested in recefving informanion and articles Sor
publization, IF you kave an idea G e arlicle vou would ke o see, or
VOLL 07 someone ¥ou know, is duing sometking that would inlerss digitl
communicaiors, pleass coming the edilor so thok yoor work can be shared

wilh the Amutsur community.

The preferred format Tor articles 15 plain ASCID lext; the prefermead
grerhic formats are HPCGL or PUX. [owever, we sm accepi mooy popualer
word prscessor and graphic fonmats. AN submissions on disketie shouwld

be formalted for MS-EME,




Prasidant's I:Emﬂ, comtinued...

The heta version PC boards arc on order, and testing
will begin in the next lew weeks.

It his column in the last PSR, Greg thanked 2 number
of the volunteers who help out behind the scenes at TAPR.
I'd like to continue that this month by passing on a big
“Attaboy™ 0 Sleve Bible, NTHPR. Sieve has been a
driving force behind a number of TAPR's recent kits,
meluding the Tollly Accurale Clock (TAC), the DGPS
kit, znd the EVM Interface kit. TAPR has produced more
new produdls 1o (e last year thao aljusl aboul any olber
time in our history, and Steve has been onc of the major
reasons. Thanks, Stevel

As z final notc — for you APRScrs who arc coming to
the Dayion Hamvention, Southwest Ohio is on 14439
MHz and wec hope to have a station echoing local activity
tor the Internet APRS servers during the whaole event.

73, John, NEUR

AX.25 Version 2.2 is up on the Web

A major effort towards updating version 2.0 was
published in the 7th Computer Networlang Conference
hy Eric Scace, KANA, in 1988, Eric's work is included in
this update of the standard, together with protocol
improvements that will aid networking and HF uscrs. This
docement is a revision of the AX.25 Version 2.0 Protocol
standard found on (he Intemel al TAPR and available
From the American Radio Relay League.

This document is the fourth edition of the AX.23
Amateur Packet Radio Link Layer Protocol (Version 2.2,
199&) by the Amencan Radio Relay Leapue (ARRL) and
the Tucson Amatcur Packet Radio Corporation {TAFK).

This document defines a protocol used between two
amateur radio stations in a point-to-point or nerworked
communicalions environment.  The peotocol specilies
only link layer and physical layer functions, It is not
imtended o spevily sny upper-layer protocol olher then
cerfain interface requirements to and [tom other layers,

This protocol recognizes and accomodates the uniqueness | with isolated experiments at higher speeds.

of the amateur radio operating environmenl. In the
interval since the publication of the first edition of the
standard, an amateur radio digital nebwork has evolved,
Because this development has negated the need for the
digipeater mode of operation, the proposed new
speci [ication limits digi peating to a maximum of twao hops
or separate radio links.

The big sddition in this version has been the addilion
of the 5DL diagrams to help everyone better undemstand
how the syslem works. The System Description
Language {SDL), included in Appendix C, is @ much
clesrer descrption of the prowocol than the verbal text.
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The document was originally the work of, William A.
Beech, NJTP, Douglas E. Nielsen, NTLEM, and Jack
Taylor, N7OO in 1991-1993. Without their work in the
mmitial stages several years ggo, the dotument wouldo’
have heen updatcd and the diagrams wouldn't be
available today. Lee Knoper, NTCULL & lechnical woter,
then jumped in with both foct in 1996 znd help do an edit
of the docement (o make it read beter. Then Greg Jones,
WDIIVD (TAPE) and Paul Rinaldo, W4RI, (ARRL)
wotked 1o gel the Future Sysiems Commitles o ook at
the document which TAPR had brought to a conclusion
and now 1n 1997 with & [inal push the document has been
madc availzble for free on the TAPR Intemet server,

Atthe ARRT and TAPR 1997 Digtal Communications
Conferenee the ARRL Futurc Systems Committce
tranafered all responsihilities of the AX.25 document to
TAFR. TAPR now maintains the PID assignments and
will be working on any corrections or changes to the
document 1o the [uture. Afler the 1997 DCC three new
PID assignments were added to the cument version. One
for FlexNet and two for Jacobson TCP/IP Compression.

The ﬁp&-ci Fication is availakle at:
woww tapr.org/aprhimlfaxd 5 himl

Wisconsin Association of Packet Radio

(WAPR)

Joel Fuploe
jpupkeEbedger.tds.net

Our group was started in the early '80s and consists of
packet operators, node-ops and sysops throughout the state.
Muost membership 18 concentrated in the more populous
arcas of the Eastern and Southem parts of the state,

Our purpose is (o provide for the development of packet
and cspceially the BBS system. We have nodes that are
privalely owned, ones that are partially funded [rom
WAPR ducs, and ones that are entirely funded by WAPR
dues with the latter being few and far between.

Our network is slowly being converted to 9600 bps
We arc
expanding it and now have lics (o Minnesots, Ilinois, and
the Upper Peninsula of Michigan. Warious internet
gatewsys are sprouting here and fthere. The 9600 bps
portion of the system is heing tied to these gateways to
provide top/ip access to and from the internet. This latier
sctup is in it's infancy but is perccived to be the direction
things are going now.,

Despite this, we are committed to BF links as primary
carricrs of BBS fraffic and as emergency links. The
internet is a gnod backup secondary carricr of these things
but maintaining both lypes ol data movemenl i5 critical
lor reliahility of the system.

Fage 3



Data Contrel Channel (DCC) Protocel

Casey Helveron, KCTIBT
vy Tthsphere.com/elile/pmjects e’

Introduction

DCC stands of Data Control Channel. DCC simply
does just thal, a dala channel controls communicalions
and allows data exchange. Such uses would be zliasing a
Irequency that a nel uses, allow cellular-based phone
patches, trunked communications, a wide range of data
communications including text paging and TCPE/IP
layers, and adding more to the DOCC protocol is simple
due to its expandibility.

DCC, being 2 dynamic protocol, has many
applications. These applications can create a wide range
of new felds for the amateur radio operator to enjoy.

DOC allows & large amounl of sction to take place.
Depending on the base station aperator, scveral high
speed data channels can he in operation at one time. Ifa
channe] becomes too full, 2 simple packet czn causc
EXCCS3 USCIS o switch over to another data channel.

Example Uses

Some possible uses of DCC are below. Al of this is
hype and vapor. None of this {echnology exists... YET. A
project the Electronic Information Collective (EiC)
wishes o wark on first is the cellular network and data
scrvices, However, if you wish, feel free to assist in the
development of this technology. I you design the umit,
share the schematics, or even offer lts with assembly
instructions and sell for a low price. We here al EiC will
do the same if [inishing any designs or units.

Aliased Nets

Instead of seling & frequency fo meet on, perhaps net
members could join a dynamically assigned freguency
using DCC. This would avoid fghls over who has the
right to use the frequency, and make connection casicr.
These aliases could be resolved Lhe same way hosinames
are on ke miemel The user simply presses a button, or
types in a alphanumerical keyword, and the unit accesses
DCC W [ind oul what frequency the net is on, If for some
reason the frequency needs to be changed, the repeater
sends the new [requency via DCC and the change is made
instantly.

Cellular Radlotelephony for Amateur Radio
Operators

This application would advance the usage of phone
patches by allowing multiple patch channels dynamically
allncated by DCC on a cellular bascd nerwork. I a user
moves out ol ange of one repeater, the repeater will detect
this and send switching information for a closer repeater.

Fage 4
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Repeaters can communicale with esch olher using =
slower data link on lower frequencics such as the 10 meter
band, & microwave relay nelwork, or even a connection
to the Intcmet, to handlc these transactions.

Low Cost PBX Systems

The rzdio amay of this cellular system is connecled Lo
a low-cost digital PBX, which bandles local switching
and switching to the telephone network. If the user calls
anolher HAM operator inrange, it s simply bounced back
in a fashion such as repeaters operate. If the user aoeesses
& HAM operator out of repester range, or on the landlines,
the PBX allows access to an outside line. EiC has ideas
and possibly [ulere schematics and plans for this PBX
system.

A PBX syslem would simply be an ammy (possibly
plug-in cxpansion on a main bus) of B-bit Digial to
Analog Converters (DAC) and Analog to Digital
Converters (ADC), This array of ADC/DACs are
connecied also to a selector address bus. This allows
mulliplexing of mulliple sudio datas fo be exchanged at
one time, and reducing the part count for an analog-hased
system. DAC/ADC expansions would either be
connecied to & phone line, or a radio system. The radio
system would be smyall, self contained, and largeted to be
low cost as well.

Low-level Repeater Security

The PBX system would be controled by a
microcontroller o verity the existance of a HAM Cell and
check for correct passcode authentication. Such
information could he stored at 2 main server, connected
or relayed over the common link described abowve.

DCChas builtin authentication, along with a redendant
access avthentication check. More information about the
opcration ot these checks can be accessed on the protocol
page. This will limit access to the repeater by
unauthorized users (Tam sure it's for the station operator’s
best interest o prevenl normal users from calling Hong
Kong bom their New York phone pateh). A link fo a
computer, and cvenmually to the intemet, would allow
TCP/TF aceess as well as data services such as paging,

Personal Communicators

HAM operstors can use hand-held communicators
with built in voice recognition. This then resolves to the
user's call sign or notwork ID number, and initates a
communication from the repeater such as the cellular
conneclion gabove. A simple tapping of the communicator
or hit of a button would terminate the ¢ommunication.
Perhaps the Slar Trek communicalor can become a reality
for thosc willing to build such hardware.
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Smart GPS Systems

Where 1s Mom, Dad, the Kids? With the £zlling prices
of OEM GPS circuit hoards, a small unit can be designed
to interface DCC with 2 GPS data output, DCC allows the
exchange of GPS information by request. And possibly
the repealer could make use of 3 passcode set by it's users,

Alphanumerical Paging

Paging 15 also parl of the ongnal DCC protocol. This
allows a ham to carry a simple radio receiver, connected
1o & small senal microconiroller which controls an
LCD/LED display. PagcNcts could bhe setup, giving
pagers 4 common network ID fo recelve group pagcs os
well as their own,

Text Services

A menuing sysiem is available for text based access o
a device. This would allow, perhaps, local data
exchanges, exi-based internet access, and so forth. Even
perhiaps provide the menuing system secn on digital GSM
phones.

GSM Streaming

streaming ol GSM (13kbps) sudio is an slso possiblity
for a high speed rcpeater. Perhaps the staggering of
dala-streams would bring cosls down. Slaggenng would
simply allow the phone to send a 13kbps strcam of data,
which is offsct from other 13kbps streams. The receiving
emds would lhen simply read this stagser, allowing
13kbps data transfcrs on possibly a2 1.3 megahil
communication output You can [ind more information
on G3M by visiting the main page, and rcading related
sites under our GSM links.

550 links could possibly go as far as wormhaling
through the imternet, This would sllow an intcmet
telephone program connect to a2 rcpeater, and allow
receiving and transmiting ol awdio. Pethaps even allow
avcess o the cellular nelwork,

Satellites

DOC could also be wied on future saiellites. A ham
satellite network could be sctup for world wide coverage
of these services. To see a possible lulure satellite system
in which EiC may possibly consimuct, wisit the DCC
Satellite Homepage.

The CONs of DCC

DCC can be limited to small scoviees, however If by
chance it becomes a popular service, repealers and
[requency usage would neresse. This would intermupt
operators who like traditional ways of communications.
Bands should be planned farly for the benefit of all users.
Perhaps DCC should be limited to the 900+ band. This is
a big decision,
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In case of an emergency, DOUC would have to be
designed to withstand natural disasters. If it cannot be
made possible, operalors should have backup means, If
DCC can withstand most disastcrs or emergencies, DCC
should enter a state of emergency where only wvital
communications arc authorized. If the telephone
networks were unavailable, including cellular, DCC
could play & very important role. Operators of large
stations should make their stations able Lo withsiand a
reasonable level of damage and power failures. Even
possibly provide output to HF and other useful sysiems.,

Conclusion

The commergial field of lecommunications has been
expanding more rapidly then the amateur ficld. With the
technology of DCC, ham radio operators could make use
ol new lechnology, seling lhem ahead to set new goals
and standards of new communications,

The DCC protorel is made to be ropeater based, and
handlcs transfers similar to cellular repeaters. Perhaps in
the future, we could even sell he main repeater systems
needed for the notwork, instead of hams putting the setup
together themselves from schematics and products
currenily oul on the market. DCC has no relationship to
DCC on Internet Relay Chat. Our major goal i3 0 promote
DCC and supply inlormation and software,

A wealth of information on the DCC prolocol, its
\beonies, spplications, and interworkings can be found on
the web page listed above. We are always looking for
suggestions, and for people o pul our protocol 1o the test,

You can find me on Internet Relay Chat (IRC) on the
Undernel Network, I usually idle in the channel #ViRii
Ask in the channel for a crazy computer and elecironic
geek thal designed all this [or fun ;-)

ARRL/TAPR Digital Communications
Conference 1998

The date has heen set or the 1998 ARRL and TAFR
Dhgital Communications Conference. It will be held on
Scptember 25-27, 1998 in Chicago, IL, just a [ew miles
from the O Hare Intemational sirport, Steve, NBGNI, and
Tina Stroh flew up the first ol April to select the final hotel
anl sigm the confracts. Full detsils on the conference will
zppcar in the next issue and on the TAPR web site. In
gddition, there will be a TAPR membership meeting
during the confercnee. Be surc to spread the word aboul
the DCC.
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GPS marks 20th anniversary

From the AFSPC News Service:

Tweniy vears ago, the [irst Navstar Global Positioning
System safcllite was launched rom Vandenberg Alr
Force Base, Calil, It was the first of four GPS szicllitcs
to be launched that vear,

By December 1978, this minimal constellation of
military satellitcs was providing real-lime,
three-dimensional navigational information w0 limited
Earth-bound uscrs.

The GPS is operated by Lthe Air Force Space
Command’s (AFSPC) 2nd Space Operations Sguadron at
Falcon AFB, Colo. Today, the system has a minimum
constellation of 24 operational satellites that blankel the
Eacth around the clock with precise, all-weather,
navigztional information.

Reaching [ar beyond military application, the GFS
satellites today provide navigational information to
commercial aircraft, ships at sea, hikers, rental car
customers, and snyone with & GPS eceiver,

With its real-lme accuracy of positioning users io
within a few fect, the GPS is credited with revolutioniang
areas as broad as land surveying to scarch and rescuc. In
fact it is often refemed to as the syslem (hat bas taken the
“gearch™ out of scarch and rescuc, as demonsirated io
1993 during the rescve of Capl. Scoll (' Grady in Bosnia,
according to an AFSPC official.

During the Pewian Gulf campaign of 1991, the GPS
played a critical part in synchronizing military action
during a lighiening-blitz, 100-hour war that was fought
on an cndless, featureless, occan of sand. So popular were
the GPS receivers that troops, who al this lime were using
civilian-grade rcccivers, were writing home Lo lamily
members requesting them to purchasc civilian receivers
and scnd them “ASAP” to the gulf,

GPS use in the civilian world goes way beyond vehicle
navigation as well, By using stationary receivers,
geologists are able o determine minute movements of the
Earih's crust in earthquake zones, and archeologists arc
identilying herd-1o-find sites in jungle foliage. GPS
reccivers on bulldozers are helping [armers grade their
lend to within a few inches of where they want it. Gianl
ocean vesscls are now stcerning their cargo through
previously unnavigatable routes.

This incradible satellitc navigation sysiem can frace 148
legaey back o the militery’s oldest space system,

TRANSIT, say AFSPC officials. TRANSIT is a U5, |

Navy navigational satellite used to accuratcly locate

TREANSIT was slow, inlemnilient and subject 1o errors
with even the slightest motion of the observer, according
to George W. Bradley I, Air Force Space Commanid
chiel historian.

“In shorl, TRANSIT, whilc a big stcp forward in radio
position location, was impractical tor use on aircraft or
missiles, he said.”

The space system which ultimatel v became GPS, lraces
back 1o 1963 when the Air Force began work with the
Acrospace Corporation 1o El Segundo, Calil, o develop
its own mullisalellite navigational system. Following
many ycars of design modificalions and lests, the fimst
satellile was launched Feh. 22, 1978,

Today, GPS satcllites travel in 12-hour, circular orbits
11,000 pauwtical miles above Earth. They occupy six
orbital planes, inclined 55 degrees, with four operational
salellites in each planc.

The spacccraft arc positioncd so that an sverage of six
are observable nearly 100 percent of the time from any
point on Earth, and each is equipped with an atomic clock,
accurate to within 10-hillionth of a second of the standard
set by the TLS, Naval Observatory. Additionzl GPS
satellites zrc being readied for use when aging satellites
require replacement.

By the year 2000, approximately 17,000 U.5. military
aircraft are expected to be equipped wilh GPS eeeivers,
and more than T0(L000 portable receivers will be in use
by 1.5, ground forees and on military vehicles.

Meanwhile, the National Academy of Sciences reports
that by 2003, the commercial markel for GPS setvices will
he close to 330 billion, marking the system as one of the
most imporant Amencan invesiments in space.

NADSD Point of Contact Change

Carl Estey, WADCOG, due 1o several new arcas of
focus in his life is stepping down as Point of Contact for
the MNorlth American Digital Systems Dircctory
(NADSD). Carl was one ol the main people responsible
forinstigating the creation of the system and we wish Carl
the best of luck with his new studies and direchon.
Hopefully we will see him back on-line in the future.

The new contact for the NADSD focal point will be
Frank Aguilar, N55SH. Trank can be reached at
nisshi@tapr.org.

If you have sny questions or comments, they should be
directed to Frank.

i-1
batlistic missilc submarines and surlace vessels, The first Welcome Frank!
TRANSIT satellite was launched in 1960, and the sysiem
of four satcllites became operational in 1965,
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New GPS Resourceas for Civilian Use

Vice President Gore announces enhancements to the
global positioning system that will benefit civilian
users worldwide

On March 30, 1995, Vice President Gore announced
that a second civilian signal will be provided by the U.5.
Global Positioning Syslem.

This new c¢ivilian signal will mean significant
improvements in navigalion, posthoning and Qming
services 1o millions ol users worldwide-from hackpackers
and fishermen o famers, sirline pilots, snd scienlists, the
Vice President said.

The addition of a second civil signal represents a stzong
commitment by the United States to civil GPS uscrs
worldwide and 15 a major step i Lhe evolution ol GES as
a global information utility. Much like the Intcmet, GES
15 becoming increasingly indispensable [or navigation,
positioning, and timing by users sround the world, Also
like the Internet, GPS has hecome an cngine of economic
growith and elliciency as businesses and consumers
continue to develop new and creative applications of this
technology.

The addition of a second frequency will greatly |

cnhance the sccurscy, reliability and robustoess of
civilian GI'S reccivers by cnabling them to make morc
effective comections [or lbe distorting elfects of the
Earth's atmosphere on the signals from space. GPS has
always provided signals on two frequencies for military
uscrs for this purpose. Today's announcement marks a
new era in which civilians will have access to the same
type of capability.

The decision announced loday demonstrates fhal we
can successfully balance the needs of civilian users with
the demands ol national security, Vice President Gore
said, GPS civil signals are, and will conlinus o be,
provided free of charge to consumers, businesses, and
scientists around lbe world.  We will conlinue 0 do
cvervthing we can to protect these GES signals and to
promaote GPS applications for commercial, public safety,
smd national secunily purposes.

The addition of & second c¢ivil signal has heen
recommended by a number of expert pancls, the most
recent of which was (he While House Commission on
Aviation Safety and Sccurity, chaired by the Vice
President. Today 's snnovncement [ullills a pledge made
last March by thc Dcpartments of Defensc and
Tragsporiation to reach a decision on a second civil
frequency within 2 year. The Departments of Defensc
and Transporialion co-chair an Interagency GPS
Exccutive Board, crezted by President Clinlon in 1996 to
manags GPS and 11 TLE. government augmentalions.
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This new civilian signsl will mean significant
improvements in navigation, positioning znd timing
services to millions of users worldwide-from backpackers
and fishermen to farmers, airline pilots, and scientists,
Vice President Gore said.

The NAVSTAR Global Positioning System (GPS) 52
constcllation of 24 satcllites developed, launched, and
mainlained by the 1.5, Air Forge thal provides
positioning, timing, and navigation signals frec-of-charae
(o both military and civilian users worldwide.

A second civil frequency will allow receivers 1o
measure the time of amval for two signals that have
passed through the Earth’s atmosphers and correct for the
distortion introduced by passage [rom space Lo earth.

An improved location calculation will allow
safety-critical vsers requining dynamie, reliable capability
to be more reliant on the GPS signal, improve the overall
accuracy of the system [or the average user, and allow the
high-accuracy uscrs (surveying, geodesy, weather
forecasters, etc.) to determine their data in a faster, more
relisble manoer. In addition, the second civil signal will
allow the safety-critical users to have a backup signal in
the evenl of imadverlsnl distuplion of the current civil
signal.

The Interagency GPS Execulive Board (IGEB) has
sclected the 1227.6 MHZ band (currcntly knownas the
L2 signal) for the sddition of new civil capability. A third
civil signal will also be added with a decision on the
frequency to be made in August of this year. The degision
on which of these two new signals the Government will
pursue to hecome the safety-of-life service signal will also
be made in Augusl.

One of the key [aclors in deciding which [lrequency o
pursue as the safety-of-life signal 18 & commitment by zll
members of the IGEB to have a safety-of-life service
sigmal gvailsble by 2005,

The new signals are intended 10 be added to the GES
Block ITF satcllites.

The new signals will be available to all civil users
worldwide. Intemationally, interest has been expressed
via the International Civil Aviation Organization (ICAD)
in the use of a second GPS civil sigmal in conjunction with
the Japanese MSAS and the European EGNOS
augmeniation programs,

Currently the GPS system is used by a wide range of
uscrs: from cars and trucks on the nation's highways w0
ships al sea and on inland waterways; from civil aviation
to satcllites in space, from ecarthguake monitoring
squipment (o surveyors o hackpackers; new industries
such as precision faming; and the eleclncal power
companies and long-distance phone systems which derive
timing and synchronization [rom the signals.
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Bruninga Wins Technlcal Excellence Award

The Dayion Hamvention Technicz! Exccllence Award
winner is Bob Bruninga, WB4AFR, the “father of
APRS." In making thc announcement, the Hamvenlion
called APRS “an internationally recognized
achievement." Brunings, who lives in Glen Bumie,
Maryland, is heing honored for creating and developing
the Automatic Packet Reporiing System, which became
gvailable in 1993."1 should thank the other authors —the
Sproul brothers, WU2Z and KBZICI, Steve Dimse,
K4HG; and Brent Hildehrand, KH2Z — for making it
possible on all computers,” he said, Bruninga says he was
surprised to learn he'd been named to receive the award,
which he views as & lribule 1o the thousands of APRS
uscrs, “APRS wouldn't be anything withoul them,” he
said. Bruninga points out that “330 APRS digipeatcrs
have sprung up all over the country.”

Bruninge is a contract engineer at the US Nawal
Academy in Annapolis where he's engineer in chargs of
the Satellite Lab, operates the satellitc system, and is
active In iolegraling space comimumcalion into the
curricufum. He's also the ARRL Technical Coordinator
for Maryland-DC., For Bruninga, APRS is “"a
24-hour-a-day joh.” He says he gets around 200 c-mail
messages & day relaling o APRS, often with questions
from users. “APRS has consumed me,” he concedes.

1.2 GHZ THREAT

From The ARRL I etter
Vol 17, No. 15; April 10, 1998

The ARRL has learned that the sccond civilian
frequency for the global posilioning system (GPS) could
wind up within Amateur Radio’s secondary allocalion at
1.2 GHz. A decision on whether the new, sccond
frequency will be 1205 or 1250 MHz i5 expecled w be
made in August. An allocation at 1230 MHz could mecan
the end of Amateur Radio in the band 1240 1o 1260 MHz.
The Amateur Radio 23-cm band muns from 1240 to 1300
MHz.

In February 1997, the Deperment of Transportation
(DOT) and lhe Deparlment of Defense (DOD) announced
an agreement assuring civilian GFS uscrs of a sccond
frequency — refermred to 88 LS and considered essential
for critical civilian GPS uses. According to a DOD news
release, the White House Commission on Aviation Safety
and Security, chaired by Vice President Al Gore, “called
for the establishment of a second civil frequency as pan
of a broader program to maintain US leadership in
aviation and salellite technology.”

For more information, sCC
www.defensclink. mil/news/Feb1997/0022797 bil95-
97 hlml
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New Verslons of APRS

As promised, the hx [or the [Gate Message ACKIng is
now available from the usual places, NAC version will
also be up soomn,

Alsp, SPACE mode has been added for the MIR
testing,
MacAPRS 3.1.7

OpzipdapronpiapsBIG Epmsip e/ macsuf Mac ATRS/
There arc now THREEE main files:

MacAPRS 5.1.7.sit.hgx
Which is EVERYTHING. This includes the MAPS,
Data files, dovs, and BOTH 65K and Power-PC ver-
sions. (This includes ALL of the files listed helow)

MacAPRS 68K update 3.1.7.sit.hgx
This includes the 68k program, updated DOCs file, the
APRSSERV.ixt file, the altpath.oit file, the Serial Tool
and TTY tool for Comm toolbox.

MacAPRS Power-PC update 3.1.7.sit.hgx
Samc as above except for the Power-PC

WinAPRS 2.1.7

fpoiitpiepr.orgtemn I aprsig fles i mtuE WA PR S/
» Fixed bug in acking messages thru an [Gate
» Added Space Mode for MIR testing
+ Minor weather improvements

APRS5dos 814

frpuitip.mpr.org taprB1G ipmsis Hles dossul A PR Sdos
Changes include colored map labels, improved SPACE

modc for the upcoming APRS/MIR/SCHOOL testin Late

April, and a “JUST-XXXX" command for scarching just

abouf anything on the digipeater path page. This 1s useful

tor seeing who is on TCP/IP, cic.

MIR Web Page

There is now a MIE web page that shows you live MIR
passes and also retains the last 8 passcs for vour review:

htip:/fweb.usna navy.mil/~brunings/mirex.himl

We are looking for others with good TELNET
connectivity to set up MIE and other satellile receivers Lo
join our worldwide real-time AMSAT tracking network.

As noted ahove, the next APRSMIR/SCHOOL test
may take place on 27 April. But the uplink will be limited
o ANY schools with APRS. If you can associate with a
school, start malang plans! Ower 100 sahions were
successful (Out of 104 that tricd) during the last test.
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APRS TRACKS

Stem Homrepa, WAILOU
wallowiEiEprors
W laprorg/~erallow

Mow There Are Three

TAPR now sponsors (hree special inlerest groups
(3IGs) devoted to APRS. The original APRSSIG s sl
going strong, but when discussion regarding the move
oL U.5. Z-meter operalions from 145,79 to 144,39 MHz
began to overwhelm APRSSIG, it was decided to
create a now SIG devoted cxclusively to APRS QSY
issucs. The new SIG, called APRSQSY, is managed by
Steve Dimse, K4HG, and it has been successful by (1)
[recing up the APRSSIG and (2) providing a place to
discuss the big move (more about the big move later).

Although APRSQSY diverted a lot of tralfic from
APRESIG, the flow of trallic on APRSSIG was still
loo heavy for those subscribers who were only
interested in obtaining inlommation ahout the latest
releases of APRS sollware. So, TAPR created another
new APRS SIG called APRSNEWS, whose purpose is
to disseminaic news about new and updated roleases of
APRS software.

Unlikc other TAPR SIGs. APRSNEWS is intended
for news hroadeasts only. If someone has APRS news
to distribute, he or she posts it to APRSNEWS, and the
APRSNEWS mansger broadcasts it to all the SIG's
subscribers and that is the end of it until new nows is
posted. There is no discussion - no give and take on
AFRSNEWS, There is only news. (If you are intercsted
in APRS talk radio, go to APRSSIG and APRSOSY.)

To subscribe to any of the APRS SIGs, surf to the
bottom of:

www. lapr.org/tape/himl/sigs. him|

or send email to:
listserv{miapr.org

with the following line in the body of the message:
subscrbe (sig name) (your name)

while substitufing aprssig, aprsgsy, or aprsnews for
(sig name) and your first and last names for (your
name), for example:

subscribe APRSNEWS Julivs Marx

The Why of QSY

A year ago, most 1.5, 2-meter APRS activity was
happily humming along on 145,79 MHz. Today, most
L5, 2-meter operations are on 144.39 MHe,

In mid-1997, AMSAT asked APRS 10 move to
144,39 to free up 145.79 for MIR and [uturc planned
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spacc ham radio operations. That’s fine for the space
cadets oul lhere in ham radioland, but what was in it for
map jockevs on APRS?

Well, if U.S. APRS moved to 144.39, they would
find all their APRS Canadian brcthren already there.
As a result, all North American APRS Z-meter
operations north of the Rio Grande would be on the
same place on your radio dial.

There was a lot of debate on this issue, but the
majority saw this proposal as a win-win situation, We
win [riends and respect by vacating 145.79 in
defercnce to AMSAT and we win by getting U.S. and
Canade’s APRS operations on the same channcl. When
AMSAT, TAPR, and ARRL backed the proposal, it
pushed some of the fence-sitters over the brink and
resulled in the smooth transition of all APRS
operations to 144.39,

There are still a few rough spots on the APRS map,
but, in general, with your radio tuned to 144,39 MHz,
today you can be assured of APRS coverage while
iraveling through most of the 50 states and 12
DIovinces.

And they said it couldn’t he done!

New APRS Ware

While the Bruninga and Sproul software [actorics
keep pumping out new and improved versions of
APR5dos, MacAPRS, and WinAPRS, Brent
Hildebrand, KH2Z, has creatcd somelhing new in
APRS warcs. His offering is called APRSa4, which is
8 Windows-95 version of APRS that uses Strect Atlas
USA version 4.0 gs its map source, APRSa4 supports
most of the [unctions of the original APRSdos with a
big difference. By using the high resolution and highly
detailed maps of Strect Atlas, it provides greater
precision locating APRS objects and stations.

To obtain more information gbout APRSa4 and to
download the application, surf to the APRSad Web site
(hitp:/k8sn.org/aprsad). You can also download
APRSa4 and all other flavors of APRS from the TAPR
Web sile: www.tapr.org.

Meanwhile, Steve Dimse, K4HG, has added new
[unctionality (o APRS by way of his APRSzrve
software. Steve has now made it possible for stations
on the VHF APRS network to send messages to other
stations on the network thal are beyond their normal
WVHEF operating range, The Internel provides the
wormhole thel allows these stalions to communicate
wilh each other and they do not even need to have
Internet conneclions themselves!

In order to comply with FCC rules that prohibit
non-hams [Tom transmitting on ham frequencies, albeit
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vig the Internet, a validation number 15 1ssued o licensed
amatcurs and that number is scnt as a logon message to
APRServe. Users without a number cansiill send APES
data to the Internet, but the lack of 2 validation number
prevenls iransmissions over Lhe gir.

Tousethis fzature, all users need o upgrade o a current
version of APRS software and APRSad users must obtain
a validation number from K4HG (email kdhgi@iapr.org).
{The otber Davors of APRS use the sharewsre registration
number to validate the user's amateur radio license.)

That's all folks!

Amateur Radlo Spectrum Protection Bl
Introduced

From The ARRL Letter
Vol 17, No. 14

At the request of the ARRL, a bill has been introduced |

in Congress 1o ensure the gvailability of specinum to
Amateur Radio operators, The bill, HR 3572, the Amatour
Radio Spectum Protection Act of 1998, would protect
existing Amateur Radio specirum against reallocations to
or sharing with other services unless the FCC provides
“equivaelent replacement specirum”™ elsewhere. The bill
was introduced March 27 by Rep Michael Bilirakis of
Florida, a Republican, with the cosponsorship ol Rep Ron
Elink of Pennsylvenia, 8 Democmat,

If approved, the measure would amend Section 303 of
the Communications Act of 1934 to preclude reallocation
of any primary Amalevr Radio allocalions or diminution
of any sccondary allocations, and would block any
additional allocations within such bands thal would
substantially reduce their utility to Amatewr Radio, unless
the Commission at the samc time provides “equivalent
replacement spectrum™ (o the Amaleur Service,

The bill points out that a hasi¢ purpose of Amaleur
Radio s to provide “volunlary, noncommercial radio
scrvice, particulzrly emergency communications,” and
that Amaleur Radio has “consistently and reliably™
provided smergency communication during and after
disasters. The measure notes that the FOC has “laken
actions which have resulted in the loss of at least 107 MHz
of spectrum to radio amaieurs.”

HE 3572 has been relemed 10 the Houwse Commernce
Committee, An effort is under way to enlist additional
coaponsors for the measure, Amateurs are encouraged 1o
contact their Representatives and urge them to support the
bill or to sign on as cosponsors. The full text of the bill is

Digital Amateur Radio in South Africa

In South Africa the amateur digital activily consisis
mainly of two areas: packet radio termesirial and satellitc
communications. SA AMSAT caters to satellite activity.
The 3South African Amateur Telecommunications
Institutc (SAATT) was cstahlished for Packet Radino.

In South Africa, there arc small pockets of activity on
fax and 55TV, and also 625 line TV. In some major
centers, WEFAX services arc also available. One local
operator also downloads weather prelues lrom g few of
the meteorological satcllites znd then enhances it by
means of software. He operates a specialist PBBS whes
inferested amateurs collect the daily updated picturcs.

In the past, hefore the arrival of packel radio, a few
people used to operate RTTY. One of the packet radio
pioneers in South Africa, the late Attie Haltingh, had an
mnterlace between RTTY and packet radio. He eventually
took the interface out of service as the usage of RTTY
declined in [avour of packel radio,

The packet radio network consists ol approximately 23
PBBSs, disinobuted over the country, In some sparsely
populated arcas there is nothing, in some metropolitan
areas and oullying suburbs, only 2 maximum of five
PEBESs. In the metropolitan ereas the forwarding is done
by means of UHF links, mostly on 70 cim, although in
some cases on 2m. Between the metropoles, use is made
of HF-links znd in some cases E-mail 1o gel [orwarding
done.

Most of the mail emanaies [tom the northern parts and
no efficient radio link cxists between the north and south.
At the moment, one Satgate is operating in the southern
end of the country and a sccond s planned for the northem
part. When it is complete, torearding between the north
and the soulh could then be done via satellite,

On UHF, all the packet radic activity is done using
1200 Baud and on HF, 300 Baud. From South Afncs we
alsn link to Namibia, Fimbhabwe and warious other
counlries on the conlingal by means ol HE nodes. These
nodes operale Pactor and Amlor apant from the nomal
packet radio.

The South Africa Radio Leaguc uscd to be supportive
and involved in packet radio. Recently it withdrow itsclf
from packet radio, but is still actively speaking with the
gulborilies oo his, In the past it esfablished a special
license for PBBSs and paid the fee to the regulator. Dus
L vAROuS Tessons 1L stopped pavment of the heense fees,
but the Regulator refused fo cancel that license type. So
amatenss, who provided e [ree service, cannol keep on

available at | doingwhat they have done in the pastwithout interference
hitp:/thomas. loc.govicgi-bin/query/z?c 105:HR. 3572 from the League and the Regulatoe.
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What Is SAATI?

The South African Amateur Telecommunications
[nalitule was established in 1975 by a handful of amaleurs
in Pretoria. They had lhe vision of promoting and
supporling amateur digital at the stage when most
amatcurs Wore just using voice communications,

In the carly years, most of the projecls wers involved
around RTTY, as surplus equipment was readily available
and personal computers were then just coming of age in
this country. Various ldis were designed and made
gvailable lo members in support of BRTTY.

Facket radio eventually came to this counlry. At that
stage, SAATI was the leader in promoting and assisting
amateurs to be aclive in Ibis mode, The first kit SAATI
had svailable in this arca was the GLEB controller. Tt was
a scven bit forerunner to the TNC of today.

Today, SAATI has a plug-in modem for the PC and a
clone TNC available as packet adio kits o its members.
The fommer operates only on 1200 Baud and the laiter
includes 300 Bawd. Both are supplied as printed circuit
boards and ¢omponents with documentation (0 amateurs.

Any prolil made on kis is used to subsidize the
development of new kits. Membership [ees arc mostly
uscd to pay for quarierly mewsletters =nd venues for
montbly meetings, Some members do nol reside close
cnough to attend monthly meetings or annual general
meetings. The opinion of most members is (hat the
newsleticers arc valuable enough and the discount that they
receive on kits justily the membership fee. The newsletter
consists of technical articles, a few locally written, but
mosily reprints [rom other formal magazines.

Insummary, SAATI s a lechnical amateur instimte that
promoles and assists amateurs in amateur digital by
providing information and kits to them as well as
managing projects (o establish infrastructure and pew
lechoolomes,

What SAATI hopes to accomplish

The plans for the current year are in two major arcas:
activitics and projecis. The activities zre more
operationsl and towands services available o members.
The projects are directed al the devclopment of
infrastruciures, information sources, support for the
getivitics and cquipment for members.

The activity areas can be classified in four major areas,
The areas are management, rescarch, mainlenance, and
community assistance.

In management there are sub-aclivites: Markceting,
Liaison, and Membership, Marketing takes care of
external relations, image promotion and members’
requirements, Lisison is with othermembers in the remote
regions, amatcur bodies, especially regarding digieal
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communications and cxternal bodies. Membemship is for
all bullctins, newsletters, correspondence, finance and
recTuliment.

Research 1s now focuscd on two meain issuecs:
microwave spread-spectrum and gencral research and
development. The microwave spread-specirum could
bring very high transfer rates 0 the metropolitan arcas,
but will nol resolve the problems berween these areas,
One arcs that is to also receive allention will be to relieve
the inter-area problems ufilizing metcor scatter on 6m.

Maintenance of the cument networks and communal
sites is 4 very important part of SAATT s business and one
of the few ways that has provided wisibility in the limes
when other activitics were very low. A vilal part of the
network in the most densely populated arca is ROSE
Switches, which SAATI partly owns and maintains.

Community assisience is the arca where SAATI
provides kils, sofiwarc znd assistance 10 the amateur
digital community. The kils consist of circuit hoards,
compeonenls and documentation that the amateer then
consiructs at his QTH. In some cases the kits were built
up for visually impaired amatcurs. Software is not only
resincled to digital communications, but also as a digital
form by itself throwgh which amatcurs overall can
enhance the hobby.

Regarding assistence, frequent workshops will be held
o assist amatcurs on building and fault finding of
hardware and also on the use of digital soltware for
termingl and BBS applications.

Current Projects

The projects can be subdivided into four calegories:
infrastructure, equipment, Intemnet and APRS.

The infrastructure projecls are a Satgate in the north, a
tm BRES, [nalization & cxpansion of a BBS at the local
university, improvement of the ROSE network and
moving of a 2m repester for digital use primarily. The
pussibility of providing a Jocal QTH-server is also under
inveatigation as another infrastructure project. It would
mast probably be done on packet radio and at the local
university for Internet access.

On the arca of cquipment, the projects are a 9600-Baud
clone modem, 2 direct adapter for the 2600 modems, an
EPROM programmer, & luping lone indicator and the
investigation of the use of a PCmotherboard 1o implement
a TNC.

The microwave project has only recently been started,
but its final aim is o promote the use of microwaves and
Lo construct affordable kits to help members in moving o
the use of microwaves. Many amateurs perceive
microwaves as the black artof RF, butl (hrough this project
that could be changed and lots more homebrew activity
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can be simulated. The old spidt of amateur radio may
Also be regained through this project.

APRS is alrzady well known in the USA. Tt is he use
of the sysiem and ideas of Bob Bruninga, WB4APR, for
tracking, weather reporting, direclion finding, ele. by
means of packet radio. Two major things are required to
supplement the current amateurs to get this off the ground
in South Aftica. Onc is an alfordable GPS receiver and
the other are maps in the dght format. The GPS receivers
are still relatively expensive atound here, cspecially duc
0 the weakening of our cummency, but also duc to the low
demand. More research needs to be done lo find
something suitable for the local hams. The maps for
AFRS arc under construction and take much negoliation,
effort and palience, but they should become available, in
a rough [ormat, soon.

SAATI alsu has presence on the Internet. On the home
page is information and news bulletins. The address is:
http:/fconguest sanrac.co.za/radio/saati/

TAC-2 versus DGPS Questions

Tom Clark, WaI'wl

Jeff Vollin (KCoWFL) asked:

Would & single Omcore GPS support both the new DGPS

kit a5 well as the TAC-27 I would have 2 hard Hme

deciding which I would want if | could only do one.

Jeff — it depends on what aspects of the TAC you are
interested in. First, the Motorola ONCORE VP receiver
wsed in the TAC & DGPS are identical.

How They Are The Same

If you wanl the TAC to keep your computer’s clock
synchronized, then the DGPES board sends the 1 Pulse Per
second (1PPS) signal to the computer in a manner
identical to that T described in the “TAC Emulator” notes
I pul up somc time ago oo my aleph file server at

fipc/faleph.gsfcnasa. gov/GPS /totally. aceurate.clock/
emulate.zip

The 1PPS signal that the DGPS hoard sends to the
computer's DCD pin is the raw “TTL" level which is
adequate 1o “tickle™ most RS-232 parts fine; the real TAC
has “real RS-232" line drivers.

Assuming thal your computer is content with the TTL
levels, then all the TAC support software (my old, historic
M5-DOS SHOWTIME & WB2TNL's much morc
clegant WH5/98/INT TAC3Z) will work just fine. In fact,
TAC32 bas heen tweaked to provide all the scrup support
for the DGPS application and I recommend its use by
anyene who is trying to get a DGPS board o work, Any
of the other computer applications of the TAC (like
LINUX/UNIX xnipd dacmons, lime-tageing of real-time
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seismic dala, ete.) should also work (providing (he
compuler in question doesn’t need “real RS-232" line
lewels).

How They Are Different

The intent of the TAC was more than just for use as
computer clock. The TAC-2 board provides Low-Z,
laboratory quality 1PPS signals which can be used o
synchronize atomic clocks anywhere in the world to the
USNG's master clock at levels of ~10-20 nanoseconds,
and to steer the rate of these time/frequency standards to
levels of & small fraction of & part per billion (to avoid a
conlrontation with my British colleagucs, the previous
statcmenti is comect whether you define a billion to be
10e9 or 10e12 1),

Onc of the TAC cxtensions that a lot of us have been
thinking sbout is the use of the GPS to stecr the frequency
of a fairly good crystal oscillator to provide a low-cost
alternalive to 2 Rubidiym frequency standard.

To understand this application, realize that a crysial
nscillalor is an cxeellent short-term frequency standard,
You can mulliply 2 cheap xial oscillator like is used in
your computer’s clock all the way to 5-Band znd still hear
a good CW note. But crystals age with time and drift with
temperalure and supply voltage, so they are not a
parlicularly accurate clock.

On the other hand, GPS is an excellent long-term clock
— the GPS satzllites accurately convey time kept by the
USND’s master clock to levels of 1:10e13 each day: wilk
the TAC project, we have developed the “lrcks” to
transfer this accuracy all the way to the user snywhere in
the world, But the GPS system (the satellites and the
receivers we usc) yield (relatively) poor short-term
stabiility — much poorer than we get [tom the cheapest of
crystal oscillators.

S0 one goal of the TAC project is to merge these lwo
lime domazins picking the hest ol both worlds. Such units,
often called “GPS Disciplined Oscillalors” are available
commercially — the Hewlern-Packard HP3#503 and the
TRAK 8521 come to mind — at costs in the $5000 range.
The HF and TRAK units both use preciscly the same
Motorola ONCORE rccciver that we usc in the TAC &
DGPS activities. A small group of us have been
discussing just what widgets we need to do as well as (o
maybe better than) the commercial units. Some
discussion of this topic can be heard in the RealAudio
version of the malerial T presented st last Oglober’s
TAPR/ARRL Digital Communication Confercnce
available on the TAPR web sitc at fillp:/Aararw. tapr.org
and some of the slides (see especially the allanv.* plots)
are oo my aleph FTP  scrver gt
lip:/falcph.gsle.nasa. gov/GPSapr dec/
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When I designed the TAC-Z, [ tried (0 anlicipate this
activity, and the TAC-2 has “hooks™ for the planned TOC
{"TAC Cscillator Controller™). Because the DGPS board
was not designed for the same purpose, these “hooks™ are
something vou would need to provide yourself (not an
impossible task, but it means some work for you).

SoIwould summarnize by saying thal the TAC & DGPS
projects are intended for very different purposes. But
they share a lot of common hooks and are not
incompatible (double negalive used intentional ly),

Milton D Miller I wrole;

Can one runt one of the TAC programs with the same

teceiver!

With the ONCORE, my recommendation for “best”
litting tesults is that you rus the receiver in the “zern-D7
position constrained mode with the receiver “locked” to
a hesl estimate of your location. When this is done, the
ONCORE uses the observed pscudo-ranges w gll N
available satelliles to calibratc the receiver’s clock, The
DoD-imposed “clock jiter” (Selective Awvailability,
“BA") is incoherent between the different satellites, so its
effect on liming is reduced as the square root of N.

To generale DGES signals, the receiver is constrained
04 fixed "zero-1 position. The received pseudo-ranges
are corrected [or clock biascs and the per satellite residual
pseuwdo-range errors (and their rates) rclative to the
assumed position are iransmiited as the DGPS correction
dara.

These are essentially identical tasks. The corrected
receiver clock is used for liming, and the range residuals
constitute the DGPS information. Hence liming and
DCPS dala generation are wotally compatible.

In Steve’s DGPS adapter hoard, he brings the 1PPS
signal to the computer’s RS-232 DCD pin (at raw TTL
levels, which is adequate to “tickle” most computer’s
serial porls). TAC32 has already bheen configurcd (see the
[Data] [Receiver Configuration] screen) to handle all the
DGPS selup parameters. TAC32 is & LOT casicr to use
lor these purposes than the controller software that
Motorola provides. I've been using TAC3Z here for all
my “beta” testing,

MNote that the DGPS hoard is nol a full *“TAC” in that
it lacks the low-Z 1PPS drivers and it lacks g “real
R8-232" converter on the DCD 1PES line, but it does look
like a TAC to the computer. [If some of you have the
need for a lab-guality TAC (with all its pulse drivers, TOC
cxpandability. etc.) that also penerates DOGPS data (like
Steve’s new DGFS widget), please let us know so that we
can consider ways 10 merge the two activities. ]

Hope that helped — 73, Tom
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Major Changes in Fleld Day Rules:
No Bonus Points for Packet Contacts

ARRL Bulletin 19
From ARRL Headguarters

Some new rules go into cffect this year for Ficld Day.
The popular summertime operaling event takes place each
year on the fourth full weekend in June. This vear, it will
be June 27-28,

A major change this year is the climination of
bonus-point credit for packet and VHE/UTHF contacts.
Field Day stations no longer will be allowed to count
contacts via digipeaters, packet nodes, or similar
arrangements. Class 24 and higher Field Day stations still
may operate a "free’ transmiller exclusively for VHF or
UHF operation (i.e., above 530 MHz) withoul changing
their basic coiry classification, but not for bonus poinls,
“It's better than honus points, and groups are likely to
spend more Ume on VHF and UHF because of that.”
predicted ARRL Membership Services Manager Chuck
Hutchinson, K8CH. As in the past, crossband snd Icpeater
conteets other than via satellile do not count for Field Day
credit.

Ficld Day stations now ¢an earm point credit [or digital
(Le., non-CW) contacts on each hend. The phone, CW,
and non-CW digital segmienls are considered separale
bands in the Field Day rules. This means, [or exsmple,
thal vou now may work the same station for point credil
on 40 meters three timss: once on 888, once on CW, and
once on RTTY, packet, or one of the "TOR modes. S5B
contacts count one poinl, and CW and non-CW digital
contacls count 2 points apicce, 50 adding non-CW digital
capability presents 2 real opportunity to rack up
substantial additional points. “We’re expecting an
interesiing year because of the digital modes,”
Hutchinson said.

The complete, official Field Day rules will appear in
the May edition of QST. Basic Field Day rules have

| remained unchanged for several yeam now. The new rules

vodoubtedly will generate a flumy of compulerzed
contest logging program revisions as developers scramble
to incorporate the changes into their software,

Silent Key: Robert A. Gregory, KB6QH

Former TAPR Board of Directors member Robert A
Cregory, KB6OH, passed away in February of this year.
He had been s TAPR member since January 1984, Our
condolences go out to his [amily, including his brother,
Bill Gregory, WASDTH, who is also a member of TAPR.
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TAC32: Umee the refercnee position is entered, you program the
A new software interface for the TAC-2and | DGPSIB [rom the GPS Receiver Mode Sclections
DGPS Interface Board window. Click on Timing or DGPS butlon and OK, and

Thanks to the efforts of Rick Hambly,

WB2TNL, the TAC-2 and DGPSIB now A&l

bave a 32-bit Windows 95/NT program
called TAC32. TAC3Z provides the

perfect graphical interface to control vour
TAC-2 or DGPSIE,

The main scrcen displays UTC, PC,
Greenwich Mean Sidereal, Local Mean
Sidercal, or PC clock cmor time. The
software can automatically reset the PC's
mternal clock with 25 msec acguracy.
TAC3Z gives you a display of which
salelliles are above lhe bonzon, This
includes a bargraph S-meter for cach of the
satelliles 1o lock.

Other [eatores include Daly Logeing,
Sct Refercnee Location, Timing Setup,
Coax Delay Calculator, Averaging
Parameters, and GPS Mode Sclection.

TAC32 makes programming the
DGPSIB a snap.  First, TAC32 can

determine the reference position of the
DGFS Reference Station by averaging.

you are all done.
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More mformalion about the TAC3Z software is
available from

hitp:/fwww.cnssys.com/ensclock / Tac32Software. ht
ml

A trial version of TAC32 can be download from
bitpc/fwww.cnssys.com/tac32/.  You can register your
trial vemsion with TAPR. Registration for individual and
academic users costs $55.00 for non-members and $49.50
for members.

Elections

The last issue of the PSR bad the election ballot for
Board of Directors. First, I would like 1o thank all thosc
who took the time to ballol by mail or over the Internet
We had [our excellent members running [or the three
position that were available. If you have comments on
the balloting process, plesse let us know so we can look
al wiys {o Improve it in the future, Now to the clection
results, :

The results of the election are as follows:

Barry MeLamon, VE3IF, #9809
John Ackermann, N8UR, 83.70%
Doug McKinney KCIRL, 63.30%
Jim Neely, WASLHS, 59.20%

I would like 10 welcome back to the hoard Bamy
McLarnon, VE3JIF, and John Ackermans, NSUR. This
was & veIy close eleclion again this year Jim Neely,
WASLHS, who has been on the hoard since 1993 has
agreed to continue as treasurer. Doug McKinney,
KC3RL, will be joining the board as the newest member
at the next Board of Directors meeting which will be held
during the Dayton 1998 Hamwvention weekend.

Greg Joncs, WDSTVD
President

Correction to PSK31 Articles

Ir the last issue of PSR we printed wo items about the
PSK31 entitled:

ESK31: an HF Kevboard to Kevhoard Mods, and

Degeription of the Variable-Lengih Coding used in
PSK3].

These articles were created by the editor from several
exl Diles wrtten by Peter Maninez, G3PLX, which are
distributed with the PSK31 software package. The text
lileg were not intended for publication in the form that
they appearcd in the PSR, We regret any lack of coherence
the articles may have contained due 1o the editing process,
and apologize to Mr. Martinez for any inconvenience
their publication may have caused.

— Bob Hansen, Editor
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YAM: Yet Another 9600 bps Modem

Mico Palemso, IWV3NWY
3w wiimicmletcom
wwrwrmicroleteomfvanyindex. il

All righty reserved. Reprinted with permission.

The YAM is a FPGA-based FSK modem for Packet
Radio. The modem is capable of 9600 bits per second
operation and interfaces direcily to the PCserial porl [rom
which it is also powered. It has a buili-in HDLC controller
which greatly simplifies the devclopment of dover
software and allows fast and reliable HDLC frame
synchronization.

The basehand codec feamres a GMSEK - or cosine NLF
- G3RUH compatible modulator, a powerful hardware
digital camrier detector and a high resolution reccive clock
TeCOvVEDy circuit.

The Modem Logic Core
The modem core is a Xilinx Xe5202-6FCE4C Field
Programmable Gale Armay (FEGA).

A FPGA is nothing more than a large amount of logic
resources (logic combinatorial gates, buffers and
flip-flops) organized in small blocks called CLEB. The
CLE are configurable. This means they can be
programmed to perform the logic function someons has
instructed them to do. Unlike microcentrollers, the
program code is not read by FPGAS at nun-time, bul only
during its configuralion phase. That's why FPGAs arc
much [aster than microcontrollers, The XeS5202 is a RAM
device. Unlike PROM-based devices, FPGAs can be
programmed very guickly and easily and nced to be
configured at each power-up. The modem core logic is
configured in about 4 seconds via the PC serigl interfzce.
Mo EPROM programmer is required even if the
configuration code has fo be uparaded.

Histary

FSK modems for Packet Radio have existed since the
carly 1980s when James Miller, G3RUH, experimented
with a baseband modem for Namow Band FM radios
introducing the design concepls of modem digital
transmission systems 10 the world of amateur radio.

Digital signal processing techniques - such as FIR
tiltering, data scrambling and digital phase locked loops
were already well known in the lsboratories of
telecommunicalion companies and have been widely
used to design civil transmission equipment. Nevertheless
it was nel so obvious that such digital lechniques could
be applicd casily also 10 home-made cquipment god this
ia the major credit we should acknowledge 1o G3RUH. In
1997 the performance of James Miller's design is still

| unsurpassed and no simple way exisls (0 improve the
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throughput of 2 15 KHz bandwidih radio network beyond
that of his modem. Thus packet radio modem designers
have worked in olher directions.

Thosc who were concerned aboul network throughput
— like Matiaz Vidmar 553MV — had to move Lo SHF
and usc wide band radios while designing them too. Their

work has been mmvaluable in the development and the
growth of the packet radin networks,

Others took carc about the needs of the packet radio

cnd-uscrs and designed chegper modem hardware |

miggrating in it part of the TNC hardware. It's worth
mentioning the following solutivns and contributors:

= few digital ICs and lot of software (QESDXL),

« microcontroller and PLDs (Baycom PICPARYES and

PAR9S modems),

= DSPs and sound cards (HROTNXD,

= microcontroller and ASICs (GMSK Dala Producis),

I also worked in this dircction and developed a GMSK
modem at the beginning ol 1996 ysing & single Laitice
IspLSI-1016 and an op-amp. The modem was cheap and
compact but had a major disadvaniage: il needed to be
interfaced to a synchronows communication controller so
il had to be used as a piggy-back modem [or existing
TNCs or as part of an SCC board, For this rcason it
encountersd litlle interest among those who were used lo
plugging their 1200bps AFSK modem directly to the
COM port

In late 1996 my interest in FPGAs grew and in January
1997 1 bought sn evaluation kit for the Xilinx FPGA

design covironment. 1 soon realized that FPGAs could |

overcome lhe drawbacks of my pLSI modem and so I
started to work on a new project during he week-cnds. In
July 1997 the Orsl release of the new modem was ready
and the first prototype directly connecled to the serial port
of my PC was tested.

The first time | connected 1o the local BBS using the
new modem T answered a question I had asked mysell
some months before: “Is there any need of Yel Another
9kt Modem * The reply was positive. In front of me was
a small piece of bardware with the same performance of
the original G3RUH design silently doing its job.

Abstract

This modem was created to overcome the limitations
of the synchronous interface of the original G3RUH
design.

[t feamres an asynchronous interface which can be
driven and powered directly by a PC serial port. The serial
interface is not strictly compalible 1o the BS-232 electrical
specilication sincc its outputs provide only
CMOS-compatible voltages. This is tolerated by the
majority of PC senal port controllers and should not be 3
problem. The modem is [ull-duplex; the transmitter and
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the receiverarc totally independsnt and loopback tests are
possible. The serial communication protocol has becn
designed for low PC overhead andd no more than 1200
intcrrupts per second are required to handle data transfers.

The interface handshaking signals arc used as
control/status lines [or the built-in HDLC controller and
for modem programming. HDLC [rame cncoding and
decoding as well as Flag insertion and synchronization of
recelved frames are all performed by the modem itsclf.
The generation and checking of Frame Check Sequences
i5 1e[l o the responsibility of the software driver.

The baseband section dues not suffer from the lack of
speed of softwarc-based designs. IL [eatures a
conventional GMSK - or Cosine NLF - modulator, a high
resolution DPLL lor RX symbol timing recovery and a
powerful and reliable hardware carrier detccior based on
cyc-diagram analysis lechnigues,

The hardware core is hased on ong of the cheapest Field
Programmable Gale Amays svailable —the Xe5202 and
the design benefits from the meny advantages of FPGAs
over any viher programmable device. Thanks (o the RAM
naturc of FP(rAs the modem i3 reconfigursble on the fly
via the serial inlerface itsclf and no hardware programmer
is required to upload new [immwars releases,

Funclional descriprions and techrical deiails of the VAM
modem will be published in the nexr issue.
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TAPR Organization News

Kits/Publications Update

TUC-52 and METCON-II
personality board.

The TUC-52 and METCON-2
beta tesl group has gottcn the
TUC-32 debugged and running and
is now working on the METCON-2
daughterboard, and associated
programming. METCON-2 kits
should be available sometime after
Dayton. TUC-52 {5 the TAPR
Univemal Coniroller based on Intel’s
8052 family processor. The
development group has been
[ocusing on getting all the
documentation ¢ompleted. This
includes:

Construction Manual
This is |he manual that you gl
with the kit. It covers how to
inventory the parts, asscmble and
golder the board, and the initial test
procodures.

TAPR TBAS-52 Manusl
This is an addendum to the
BASIC-52 manual that describes the
cnhancements provided by Dan
Karmann to the BASIC-52 [or
TAPR. These enhancements include
many “hooks™ that will capture gnd
recornd real-time events of intemest for

ham radio telemsiry operations.

Test Programs
Various short programs you can
download and run on TBASS2 that
will serve to test the sysiem,

TUC-52 Cireuit Description
This is a document that describes
the TUC-52 circuitry in some detail.

Software Tools
If you wanl lo write your own
firmware, the development group s
gathering the necessary tools to allow
anyone o doit. These incloede:
= B051/8052 Assembles
« I°C Applications — I°C is a se-
rial communication protocol
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uscd by the EEPROM and Time | TAPR 900Mhz FHSS

of Day clock IC [or communics- |

tion with the microcomputer.

* TUCSI Debug Monitor - a sim-
ple debug monitor for B051/8052
processors lhat has becn custom-
ized for the TUC-52.

AN-23

AN-93 is under beta festing. The
following people are working on the
bela testing: Dave Dabay, David
Billsbrough, Phillip King, Ron
Parsons, Bill Duffy, Walter Kaslin,
Warren Dowler, and Broan Straup.
Looks like we need fo tweak a lew
components, but otherwise the beta
testing is mowving forward, With a
little more work, kits should soon be
shipped to cveryone who has been
waiting.

TAPR Publications

Wireless Data Communicalions:
Theory and Design, by Tom
McDermotl, NSEG, will have &
second prnting prior to Daylon, The
sales of this book have been wvery
good and thanks to all the members
who have written lelling us how wel]
thev liked the book.

1998 CD-ROM

The TAPR 1998 CD-ROM will be
available at Dayion., The CD has
been updated to include last vear's
conferences and messages from the
various new groups. Also, the
software library has been updated to
reflect lhe latest software we have in
the library. The CD will again be zn
[50-9660 standard, which will allow
it 1o be gecessed on any number of
platforms. The price will not change
from last year — 520, + $58/h. Keep
an evc on TAPR-BE and the web
page for inflormation before the next
P3R.

Fackal Status Aegister

Spread Spectrum Radlo
Project Update

Bob &iticklin, NSBRG and Tom
McDermott, N3EG Have continued
to work on the TAPR spread
spectrum radio
(hitp:/fwww.tapr.org/taprhiml/lapr
fhss.himl) since the last report. The
processof, DEAM, and FLASH
memory portion of the circuits are
opcrational. The processor used on
the radio i & Motorola 68360, It's
really a very sophisticated unit, and
that means therc was a lot of lime
slruggling o get all (ke 280 pins
wired right, and all the configuration

| regislers set to meaninglul values.

The "360 is a neal chip - it includes a
Background Debug Mode (BDM)
interface right on-chip. This means
you can connect an external
PC-bascd debugger right to 2 10-pin
connector wired lo the "360, and have
full debug capability available
without any additional hardware on
the board. This gives single-slep, fill
memory, trace, download software,
etc. capability. The board has 4
megabytes of DRAM and 2
megabyles of FLASH memory up
&nd running on the prololype. The
*360 is a full 32-bil processor, and it
tuns at 25 Mhz, and includes 4 serial
channcls, one of which is a full
Ethernel mterface (minus the analog
electronics, which takes one more
chip). This sort of blows the doors
off our 1985-vintage Z80s on the
TNC-2 design!

On the analog side of the radin, the
[requency -hopping oscillalors arc up
and running great. They hop
mand-edge to band-edge (high side
injection} in about & milliseconds.
So this, af least, should not limit the
hopping rate to less than 10
milliseconds. The oscillalors also
bave a nice clean speclrum. Photos
of the hopping VCOs and spectrum
analvzer plots are on the TAPR FHSS
project page (seo above).
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On the software side of the radio, |

we have acquired & copy of XINU (a
preempiive multitasking, prioritized
scheduler) and 3 [ull-blown TCE/IP
stack based on the design in the honoks
by Doug Comer. We have 1o changs
the assembly modules, and port the
code over from a SUN 3 workstation
to the 68260 design. The total
RTOS/STACK design is 630
different software codc modules!
Then we actually have 0 wrte the
radio code aller thal. The softwarc
design staff will be busy this summer
{(and then some). The project group
has worked closely with Software
Development Systems Inc (SD3)
over the past few months and the
leam has decided to wse Lheir
development tools. The tools include
4 Crosscode complier suite amd
singlestep on-chip debugger. They
have been very good to work with
and have good supporl.

Check out the web page for the
latest details and pholos of the board.
We should have them to show at the
booth at Dayton. Come and lake #
ook at (hem.

Project Updates

TAC-2

The Totally Accurate Clock 2
(TAC-2) continues to be a popular kit
among Amatcurs and Prolessionals
alike. Ils most popular uscs are in
synchronizing a host computer that is
performing data logging and
Network Administrators providing
nctwork timing. TAPR's Juhn
Ackermann, NAUR, has hcen
working with lhe Network Time
Prolocol (NTP) on a Linux box and
the TAC-Z. More inlormation is
available at
hitp:/fararw febo com/mip/index.ht
ml. Henk Uijterwaal of RIPE
(hitpe/fwww.ripe.net/) is busy with
Intemgl Delay Messurements using
Test Traffic Installing and hosting a

Test Box.,. Morc information is
availahle at
Page 18

hitpr/fwrww.npe.net/tesi-leallic/MNot
ea/RIPE_168{ Henk has mounted
the TAC-32 on a blank full-sized ISA
card. You c¢an scc it at
hilp:/fwww.dpe.nct/tese-traf fic/Mis
cf at the bortom of the page. A very
neat concept. Discussion of lhe
TAC-2 is on the TACGPS special
interest group {Information oo
subscribing to Special Intcrest
Groups can bc found al
http:/fwrww.taprorgfaprhtml/sigs.
html).

TAC32

Thanks Lo the efforts of Rick
Hambly, WB2TNL, the TAC-2 now
has a 32-bil Windows 95/NT
program called TAC32. TAC32
completed its beta (esling March
1998, Registration of the TAC32
software for individual and academic
uscrs can he made with TAPE. The
cost 1s 555,00 for non-members,
549,50 for members. Information
ahowel Lhe TAC3I2 software is
availahle from
htepe/fwww.cnssys.com/ensclock/T
aci28oftware.himl. You can

| download the program from

hitp:/wwyw.cnssys.com/tac3 2/,

TOC Developmeant

The TAC Oscillator Controller
(TOC) is slill in the development
stages. A blockdiagram showing the
TOC to TAC-Z imterface is available
a L
fip:/faleph.gsfcnasa gov/GPS/lapr
_decfinc-hlok.zip. There has been
much discussion among the TAC
development group inlo the design of
the TQC. Identifying parts and
determining the best price versus
performance ratio continues Lo
dominate the discussions. Once
lhese have been  identilied
prototyping will begin, There is no

| Lime estimate 85 to the completion of

the TOC. It has proven to be a
challenge to provide an accurate time
hasc at a reasonable cost. Discussion
olthe TOC 15 on the TACGPS special
interest group (Information on

Packet Status Registar

subscribing to Special Interest
Groups can  be  found at
http:/fwww.tapr.org/laprhtmlisias.
himl).

GPS Receiver Updates

Mew Motorola Oncore VP Model

TAPR is now pleased to offer the
newest model of the Motorola
Oncore VP line. Model number
B8221Z1116 not only has the
onc-pulse-per-second {1FPS) option,
but now has Carricr Phase and
Battery Backup oplions, The best
part: the price is the same!

The Molorola Oncore VE supports
the TAC-2 and DGPSIEB kits offered
by TAPR. For individual
experimentation, there's a new
Muotorels Oncore Interface Board,

Motorola Oncore GT+

TAPR adds a new GPS receiver to
it inventory, the Motorola Oncore
GT+. Designed to he a low cost
rcceiver aimed at the Automatic
Vehicle Location (AVL) sysiems.
Onc cnhancement that really docs
waork 15 4 much faster Time to Fiest
Fix (TTFF). It takes approximatcly
L0 seconds [or the GT+ to start outpul
positions upon tum on. The GT+
also support NMEA as well as
Motorela's proprictary binary
[ormat.

New Motorala Oncore Interface
Board

There’s 3 new interface board that
supparts the Motorola Cocore VE,
UT+ gnd GT+ GPS rcceivers. I
sports a highly efficient regulator that
provides 5 vde at 250 ma from 7-30
vidc without heal sink, reverse
voltage isolation diode, direct
BE5-232 connection [or input and
outpul copieol, second port to support
the DGPS input lor the GT+, 1PES
oulpul at B5-232 levels for DCD
signaling using DBY pini, oplion for
adding a lithium backup battery for
GFS cngines without backup baltery,
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option for improved low-Z 1PPS
oulpul with LED indicalion.

New Garmin GP5-20/25
Interface Board
Thera’s a new Carmin Inlerface
Board with many of the same features
a5 the Motorola Oncore Interface
Board described above.

MNew GPS Antennas

Twonew GPS antcnnas have besn
introduced. The Motorola
Anlenda¥7 18 4 small magnetic mount
antcona with a 6 foot Ri3-174 cahle
lerminaled with a4 BNC conoector.,
The Garmin GA-27 is a magnetic or
suction mounted antenna wilh & 6
foot cable terminated with a MOCX
connector.  More information on
thess antenngs can be found at the
TAPR GPS weh page:

httpe/fwrww lapr.org/eps/.

|

DGPS Interface Board Update

The Dillerential GPS5 Interface
Board (DGPSIB) is 2 same-sized
daughter hoard thal connects to a
Motorola Oncore VP GPS receiver
and crcates a low cosl Dillerential
(GPS Relerence Stution. The output
is in the RTCM 3C-104 Version 1.2
Type 1 message format. Many
commercial GPS receivers use his
standard to computc a DGPS
position. The corrections can be
transmitied on Amateur Packet
Radio or commercial radio link. The
rcmote user receives the cormections
and sends them Lo a DGPS ready GPS
recciver to compute & DGES
position, Perlormance of DGPSisa
10 fold improvement over civilian
GPS. The DGPSIB was described in
the Winter 1998 PSR Issue #69 and
more information ¢an be found at
hlip:fwww. tapr.org/eps/daps/index
.html.

DSPS58002 EVM Radio
Interface Beta

The printed circuit boards have
heen received [rom (he shop and pars
are on order for beta testing.
Hopefully by the time vou read this
there will be more information on the
final kit. Plans are to provide all the
parts necessary and cnclosure {o
house the Motorola DSPS600ZEVM
and make 1t 4 powerful DSP modem.
Sorry, TAPR will not be selling the
EVM, (e user must purchasc it from
d Motorola Distributor such as
Arrow, Wyle, or Newark. Price of the
EVM should bc approximately
$149.00. There have been reports of
higher poces. Do not pay them!
Shop around. The EVM Radio
Interface was described in the Winter
19958 PSR Issue #69.

Vanity fee to drop drastically

From ARRL Headquarters

Accessing TAPR via the Internet

The fee to obtain an Amatcur Radio vanity call sign
would drop drastically under the FCC’s proposed fiscal
year 1998 [ee schedule, If adopted, the new foc will he
512,90 for the tco-ycar term, payzble at the fime of
application for a new, renewed, or reinstated licensc.

The new fec is contained inan FCC Notice of Proposed
Rulemaking, MD Docket 98-36, Asscssment and
Collection of BRegulatory Fees for Fiscal Year 1993,
rcleased March 25,

The current vanity call sign fee is $50.00 for the
len-year term. The FCC says it has no plans to refund Lthe
difforcnce botween (he cumrent [ee and the new foe for
applicanls who submit applications belore
implementation of the new fee schedule.

The FOC has calculated the new [ee based on an
expected 10,000 applicants during fiscal ycar 1998,

The FCC says il will announce the effective date for
the new fee cither in the Report and Order that terminates
the fee schedule rulemaking proposal or by a public
notice.

Spring 1888 - Izsue #70

There are severel ways TAPR can be reached via the

Imrgrnet,
|nformation Sarvar

The Auvtomaied Infomnalion Server that TAPR pro-
vides allows amyone to Tequest informaton on TAPR,
products, aewsleilers, and ols of other Gles. To find out
more about this service, sond &n c-mall mezzage o list-
serviEitaprong with e subject line “Reguest” and one or
more of the following wext lines in the body of Lhe message:

help {lof a briel sel of memactions)

imlex -all  ({forelistof el files by sopic ana)

list {fof a sl of TAPR Ml Groups)

get t=pr taprinfo.txt {for info on TAPR)
mternat E-Mall

TAFRE can be reached by sending mail addressed o
laprigtapr.org

httpywarw taprong

The TAFPR Software Libracy is available at
[l tapron:’ in the directory /taprfsofoeranc_|ib, Lopin ia
a5 ‘emonymons’, with & password of 'your_scooumt(@in-
lemel_address’.

Packet Status Register
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